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(54) Stack handling apparatus 

(57) Handling apparatus for packaging flat articles 
such as tea iDags (P) comprises a vertical guide (2) In 
which the bags are stacked in a column while resting on 
engagement fingers (18) that move downwards to main- 
tain the top of the building stack at a prescribed height. 
The stack is ejected into a container (C) immediately 
below the guide by a pusher member (20) which drives 
the stack downwards, the engagement fingers being 
meanwhile retracted from the stack By driving the stack 
downwards with an acceleration greater than gravity as 
it is packed into the container, the stack can be kept sta- 
ble. 
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Description 

This invention relates to apparatus for handling arti- 
cles which are to be collated in stacks and transferred to 
another location. It is particularly concerned with the 
collation of relatively flat articles, such as infusion pack- 
ets, and their insertion into containers, but it is not nec- 
essarily so limited. 

It is often required to package articles in an ordered 
way by collating them into stacks before inserting the 
stacks into containers. The size and shape of a con- 
tainer is normally adapted to retain the articles in their 
ordered arrangement but during the transfer of the arti- 
cles Into the container precautions may be needed to 
maintain the stack intact during the transfer. The individ- 
ual articles are not positively secured together so the 
stack can easily become unstable. Factors which affect 
the stability of the stack include the number of articles in 
the stacK the non-rigidity of the individual articles, and 
their density and coefficient of friction. Shape is another 
important factor, as in the case of typically pillow- 
shaped infusion packets which are considerably less 
stable than flat-faced articles in a stack. 

Because the stack may be disrupted during transfer 
to the container, it is known to clamp a stack together at 
its ends to hold It stably while it is being inserted into a 
container. This can be done by moving the stack trans- 
versely to its axis into the container. It is also known to 
employ a holder that inserts the stack axially into a con- 
tainer (GB 2155766). However, the holder is itself 
loaded by transferring the stack laterally from the collat- 
ing guide in which it has been assembled, while there 
must be additional free space within the container when 
the holder is removed after depositing the articles, leav- 
ing the articles more liable to move about during trans- 
port and handling of the container. 

The present invention is concerned with a novel 
handling apparatus and method that allows a stack of 
articles to be inserted axially from a collating guide into 
a container while reducing any risk of the stack becom- 
ing disordered as it is inserted. 

According to one aspect of the invention, there is 
provided apparatus for handling a stack of articles, com- 
prising a guide for containing the articles as they are 
gathered in a stack extending longitudinally within the 
guide, support means on which the building stack rests 
within the guide, and discharge means behind the stack 
displaceable longitudinally within the guide to travel with 
the completed stack as it emerges through an exit end 
of the guide. 

- - Further support means -may- be arranged -to be 
insertable into the guide to provide a support for a suc- 
ceeding stack after the completion of each preceding 
stack, so that the articles can be collated into stacks 
essentially continuously 

It is preferred to an-ange that the guide extends 
downwardly to said one end so that the stack rests upon 
the support means as it is built. The discharge means 
are preferably arranged to be driven so that they bear 



on the completed stack and maintain contact with the 
stack substantially to the exit end of the guide. It is pos- 
sible, however, for the discharge means to follow close 
behind the exiting stack. This may be done in particular 
J when the stack travels downwardly out of the guide and 
so moves itself under gravity. In such circumstances it 
may be necessary only for the discharge means to 
remain sufficiently close to the rear of the stack and to 
prevent the last one or two articles of the stack separat- 
10 ing and tilting over due to disturbances in their motion. 

In most circumstances, however, it will be preferred 
to have a discharge means in constant contact with the 
stack That is to say, as the stack leaves the guide the 
discharge means will accelerate with the stack at a rate 
IS not substantially less than gravitational acceleration, but 
preferably greater. It is particularly preferred to arrange 
that said discharge means acts on the stack to cause it 
to accelerate it at a rate greater than its rate of acceler- 
ation in free fall. This ensures that the entire stack is 
20 forced to bear against the discharge means as it is 
ejected, so that the stack is forcibly maintained intact 
during its transfer from the guide. However, to limit pos- 
sible side effects the acceleration rate for many articles 
is preferably not subtantially more than VAg, 
25 in one arrangement having a downwardly extend- 
ing guide, the support means and the discharge means 
move together with the completed stack at a generally 
uniform rate until the support means are withdrawn from 
under the stack at the tDOttom of the guide. At this point 
30 the discharge means accelerate to push the stack from 
the guide and maintain contact with the stack to the bot- 
tom of the guide. A carton or other container can be 
ananged directly below the guide to receive the stack as 
it is driven downwards into it by the discharge means. 
35 According to another aspect of the invention, there 
is provided apparatus for handling a stack of articles, 
comprising a downwardly extending guide for receiving 
the articles as the stack is built, lower support means on 
which the building stack rests In the guide, and dis- 
40 charge means displaceable within the guide to bear on 
the top of the conpleted stack as it exits through the 
bottom of the guide, the discharge means maintaining 
contact with the top of the stack at least substantially to 
the bottom of the guide. 
45 The invention also includes a method of handling 
articles comprising collating a stack of the articles in a 
guide locating an open container longitudinally aligned 
with the guide and transferring the stack longitudinally 
into the container while displacing a discharge device 
50 behind the stack to travel with the stack at least sul> 
... stantially to an exit end of the guide as the stack 
emerges through said exit end. to control the stability of 
the stack during transfer to the container. 

In performing this method the stack is preferably 
55 accumulated in a downwardly extending guide and is 
transferred to a container below the guide by acting on 
the stack from above to accelerate it at a rate greater 
than the rate of gravitational acceleration. 

By way of example, an embodiment of the invention 
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will be described in more detail with reference to the 
accompanying drawings, in which: 

Rg. 1 is a front perspective view of part of a han- 
dling apparatus according to the invention, for build- 
ing and ejecting a stack of articles, 
Fig. 2 shows a part of the apparatus in the direction 
of the arrow II In Fig. 1 , 

Fig. 3 is a plan view showing turner parts of the 
apparatus of Fig. 1 , 

Fig. 4 is a detail side view of one of displacement 

mechanisms of the apparatus. 

Fig. 5 Is a plan view showing another part of the 

apparatus, and 

Figs. 6 to 1 2 are schematic illustrations of the appa- 
ratus at different stages in a sequence of collating 
articles In a stack and ejecting that stack Into a car- 
ton. 

In Fig. 1 can be seen guide 2 in the form of a hollow 
vertical column in which the stacks of articles are built 
up. The structure of the guide comprises three spaced 
vertical members, namely an arcuate wall member 4 
and a pair of narrower angle members 6a,6b, secured 
together by upper and lower plates 8,10. The lower 
plate 10 has a circular aperture 12 to the cross-section 
of which the facing sides of the vertical members 
4,6a,6b conform, and the upper plate has a similar aper- 
ture, the sides and rear of which are enclosed by a bar- 
rier 14. The guide is thus arranged to receive circular 
packets P conveyed to It in the direction C by a delivery 
conveyor which is not shown but which may be entirely 
conventional in its construction. As they enter the guide, 
the packets land onto one or other pairs of upper and 
lower engagement fingers 16,18 which can project into 
the guide through the spaces between the arcuate 
member 4 and each angle member 6a,6b. A single 
pusher member 20 can similarly project into the guide 
through the space between the angle members 6a,6b. 

Respective carriages 22,24,26 for the upper and 
engagement fingers 16 the pusher member 20 and the 
lower engagement fingers 18 are vertically movable 
along a fixed slide column 28 mounted on the machine 
frame of which front plate 30 can be seen behind the 
guide 2, thereby to displace the fingers and the pusher 
member along the guide. The fingers and pusher mem- 
ber are mounted on their carriages through mecha- 
nisms which allow them to move transversely into and 
out of the guide. The mechanisms for these vertical and 
transverse movements will now be described. 

The carria g e 22 for the u p per fin g ers 16 has a fo r- 



wardly projecting bar 42 fixed to it. A pair of dependent 
arms 44 are attached to the bar 42 by pivots 46 and the 
upper engagement fingers 1 6 are mounted on the lower 
ends of the arms. The arm pivots 46 extend through the 
bar 42 to be secured to meshing gear segments 48 (Fig. 
2) and one of the pivots is attached to one end of a link 
having a roller follower 52 mounted on its opposite, 
upper end. The roller 52 engages in a slot 54 in a verti- 



cal limb 56 of a parallel motion linkage also comprising 
a pair of parallel links 58 that are p'rvoted at one end to 
the vertical limb 56 and at the other end to supports 60 
projecting from the fixed front plate 30 of the collator 

5 frame. A connector rod 62 is attached at one end to the 
pivot 64 between the vertical link 56 and the upper par- 
allel link 58 and at the other end to the upper end of a 
lev^ 66. The lower end of the lever 66 is pivoted to a 
backplate 68 of the collator frame and between these 

10 pivots the lever has a follower 70 which projects into a 
rear track 72 of a cam 74 rotatabie on a shaft 76 jour- 
nailed in the backplate 68. 

The cam track profile pivots the lever 66 as the cam 
74 rotates and drives the rod 62 forwards and back- 

15 wards. The forward end of the link 62 is constrained to 
swing In an arc centred on the top pivot of the upper par- 
allel link 58 and the vertical limb 56 similarly performs 
an arcuate movement. Any vertical component of that 
movement is not transmitted to the link 50 which is con- 

20 nected to the vertical limb by the roller 52 because the 
roller can move freely in the elongate slot 54. The hori- 
zontal component of the movement of the vertical limb 
56 is however transmitted to the link 50, so pivoting It 
and rocking the gear segment 48 to which it is attached. 

25 Because they are intermeshed, the two gear segments 
48 therefore perform opposite pivoting movements 
which swing the arms 44 towards and away from each 
other, giving the required movements of the upper 
engagement fingers 16 into and out of the guide. 

30 For the vertical displacement of the upper engage- 
ment fingers 16 the carriage 22 Is attached to one end 
of a rod 82 the other end of which is pivoted to a forward 
arm 84 of a crank 86 journalled in the front plate 30. The 
crank 86 has a second arm 88 at its rear, behind the 

35 front plate, and a follower 90 on the free end of the arm 
88 Is located in a closed circuit cam track 92 in the front 
face of the cam 74. 

Rotation of the cam 74 thus swings the crank 86 to 
raise and lower the carriage through the rod 82. The 

40 length of the slot 54 in the vertical limb 56 is sufficient to 
Isolate this movement from the finger-pivoting mecha- 
nism. The two movements are synchronised because 
they are originated from the same cam. 

The carriage 26 for the lower engagement fingers 

45 18 comprises a carrier plate 102, and arms 104 pro- 
vided with the fingers 18 are mounted in the carrier 
plate on parallel vertical pivots 106. The arms 104 are 
interconnected by meshing gear segments 108. as in 
the mechanism operating the upper fingers 16. A fol- 

50 lower 110 carried by one gear segment 1 08 locates in a 
cam track 112 fixed to the front plate 30. The contour of 
the cam track can displace the follower 110 laterally and 
so swing the associate gear segment 108 about its 
pivot. As with the upper fingers, the meshing segments 

55 cause both tingers 1 8 to move oppositely to each other, 
' Into and out of the guide column. 

The carriage 26 of the lower finger mechanism also 
has an arm 1 16 that projects rearwards through a clear- 
ance slot in the front plate 30 to be fixed to a vertical run 
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of an endless belt 118 extending around upper and 
lower pulleys 120 (Fig. 4). A motor 122 drives the belt 
through one of the pulleys and so moves the can-iage 26 
up and down. Because the cam track 112 Is fixed in 
position, the lower engagement finger movements into * 
and out of the guide 2 will always occur at the same ver- 
tical positions. The motor drive will determine the timing 
of those movements. 

The pusher member carriage 24 has a rearwardly 
projecting linnb 128 to allow it to be displaced vertically 
by a belt drive corresponding to that for the lower finger 
mechanism and indicated by the same reference mem- 
bers in Fig. 5. The pusher member 20 is mounted on an 
arm 130 that is attached to a vertical pivot 132 on its 
carriage and an anti-bacWash spring 134 urges the 
pusher member to its fonward position, projecting into 
the guide. (Anti-bacWash springs are also provided on 
the arms 44,104 although they are not shown in the 
drawings). A lug 136 extending from the arm has a part- 
spherical follower 138 located in a vertical channel 140 
that forms one arm of a further parallel motion linkage. 
The linkage also includes upper and lower parallel links 
142 through which the channel 140 is articulated to 
fixed arms 144 projecting from the front plate 30. The 
fonward cylindrical track 146 of the cam 74 receives a 
follower 148 mounted on one end of a lever 150, the 
other end of which is attached to a fixed pivot 152. and 
a link 154 connects an intermediate point on the lever 
with the channel 140. 

Rotation of the cam 74 thus pivots the lever 150 
which, through the links 142, rocks the vertical channel 
140. As there is free relative movement between the 
channel 140 and the follower 138 in the vertical direc- 
tion, only the horizontal component of this movement is 
transmitted by the follower to the arm 130 to retract the 
pusher from the guide or to reinforce the action of the 
spring 1 34 and move it irrto the guide. 

The engagement fingers 1 6, 1 8 are mounted on piv- 
ots 156,158 respectively which allow them to swing up 
and down. Resilient means (not shown) act to retain the 
fingers in the horizontal position but are so arranged 
that this action is overridden if the fingers are tilted 
beyond a predetermined angle from the horizontal. 
Thus, if the fingers meet unexpected obstacles, they 
can assume a deflected position and avoid damage. 

A tamper arm 1 72 is mounted on a pivot shaft 1 74 
to one side of the guide 2 to drive the packets P down- 
wards into the guide as they come from the conveyor. 
The drive of the tamper arm 172 comprises a crank 
mechanism 176 (Fig. 3) and is connected to the con- 
— veyor- drive in order-to operate in .synchronism with the 
delivery of the packets. The motors for the movements 
of the engagement fingers and the pusher member are 
controlled by a common micro-processor (not shown) 
so as to coordinate their action. In known manner, an 
output from packet counting means may input to the 
processor to regulate the operation of these mecha- 
nisms. 

The operation of the apparatus described so far will 



now be explained with reference to the remaining fig- 
ures of the drawings. 

Fig. 6 shows the moment of completion of a stack of 
articles. The stack rests on the lower engagement fin- 
gers 18 but the pusher member 20 and the upper 
engagement fingers are retracted from the guide. 

The guide is located directly over a carton station in 
which an empty carton C can be placed, its top open, to 
receive the stack of articles A from the collator. In the 

fo preferred arrangement illustrated, the carton interior 
has substantially the same cross-sectional shape as the 
guide and forms with the guide an essentially continu- 
ous columnar space, the gap between the two being 
merely sufficient for the free movement of the cartons 

15 through the carton station transverse to the axis of the 
guide. 

With the deposit of the final article onto the stack as 
in Fig. 6. the upper engagement fingers 16 and the 
pusher member 20 move laterally into the guide. At, or 
20 immediately before this stage, an empty carton is 
brought into position under the guide, with its top open. 
The apparatus is then in the position shown in Fig. 7. 

The lower engagement fingers 18 and the pusher 
member 20 now move downwards to lower the stack. As 
25 the fingers 18 reach the bottom of the guide they are 
retracted, but the pusher 20 continues downwards at an 
accelerating rate to drive the stack out of the guide and 
into the carton (Fig. 9). The acceleration is preferably 
about Ig or greater to ensure that the articles are effec- 
30 tively held by the pusher member in the same manner 
as the lower engagement fingers previously held them 
against gravity. The pusher member is braked to a stop 
only as it reaches the bottom of the guide (Fig. 9) so as 
to maintain pressure on the stack until it has almost 
35 completely been inserted in the carton. The articles are 
thereby essentially continuously supported, which pre- 
vents them from tumbling or othenwise breaking from 
their ordered an-angement, which could disrupt the fill- 
ing of the carton. 
40 While the stack is being discharged, further articles 
A arriving at the guide collect on the upper engagement 
fingers. These are moved downwards progressively to 
maintain the top of the accumulating stack at substan- 
tially the same height. 
45 The pusher member 20 is retracted when its down- 
ward movement is completed, and it and the already 
retracted lower engagement fingers 18 are driven 
upwards. The lower fingers 18 are brought immediately 
below the level of the upper fingers 16 as shown in Fig. 
50 10. and are extended into the guide while the pusher 
.... member remains-outside -the guide. The _filled_ carton, 
can be transferred from the carton station during and 
following this stage. 

With the extension of the lower engagement fingers 
55 1 8 into the guide, the upper fingers 1 6 can be retracted 
(Fig. 11). The weight of accumulating stack is thereby 
transferred onto the lower fingers which, like the upper 
fingers before them, are progressively lowered as the 
new stack continues to build. . 
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The retracted upper fingers and pusher member 
rise (Fig. 12) during this stage until, by the time the 
stack is completed, they have reached their top posi- 
tions as shown in Fig. 6 and the cycle can be repeated. 



bear on the top of the completed stack and eject it 
through the bottom oi the guide, the discharge 
means maintaining contact with the top of the stack 
at least substantially to the bottom of the guide. 



Claims 

1 . Apparatus for handling a stack of articles, compris- 
ing a guide for containing the articles as they are 
gathered in a stack extending longitudinally within io 
the guide, support means on which the building 
stack rests within the guide, and discharge means 
behind the stack displaceable longitudinally within 
the guide to travel with the completed stack as it 
emerges through an exit end of the guide. is 

2. ~ Apparatus according to claim 1 wherein the dis- 

charge means are displaceable substantially to 
said one end of the guide in order to continue to 
travel with the completed stack until it has at least 20 
substantially wholly left the gukJe. 

3. Apparatus according to claim 1 or claim 2 compris- 
ing means for removing said support means from 

the path of the stack during the period of said ejec- 25 
tion of the stack by the discharge means. 

4. Apparatus according to any one of claims 1 to 3 
wherein further support means are insertable into 
the guide to provide a temporary support for a sue- so 
ceeding stack after the completion of each preced- 
ing stack, to be replaced by the first said support 
means after the preceding stack has left the guide. 

5. Apparatus according to any one of the preceding 3s 
claims wherein the guide extends downwardly and 
the support means provides a base lor the building 
stack. 



10. A method of handling articles including collating the 
articles in a stack locating an open container longi- 
tudinally aligned with the stack and transferring the 
stack longitudinally Into the container while displac- 
ing a discharge device behind the stack to travel 
with the stack at least substantially to an exit end of 
the guide as the stack emerges through said exit 
end. to control the stability of the stack during trans- 
fer to the container. 

11. A method according to claim 10 wherein the dis- 
charge means applies an acceleration to the stack 
during said transfer. 

12. A method according to claim 1 1 wherein said accel- 
erating force is maintained until substantially the 
complete stack of articles has been transferred into 
the container. 

1 3. A method according to claim 11 or claim 12 wherein 
the stack is built in a downwardly extending guide 
and is transferred to a container below the guide by 
accelerating it at a rate greater than that of gravita- 
tional acceleration. 

14. A method according to any one of claims 10 to 13 
wherein during the transfer of each completed 
stacK a continuing supply of articles is collected in 
the guide to begin a further stack in line with the 
completed stack being transferred. 



6. Apparatus according to any one of the preceding 40 
claims wherein said discharge means are arranged 

to accelerate with the completed stack at a rate not 
substantially less than gravitational acceleration. 

7. Apparatus according to claim 5 wherein said dis- 45 
charge means are arranged to drive the completed 
stack out of the guide with an acceleration greater 
than the rate of gravitational acceleration. 

8. Apparatus according to any one of claims 5 to 7 fur- so 

„ ther comprisin g a carton station for placin g a carton 



immediately below the guide to receive the stack of 
articles from the guide. 

9. Apparatus for handling a stack of articles, conpris- 
Ing a downwardly extending guide for receiving the 
articles as the stack is built, lower support means 
on which the building stack rests in the guide, and 
discharge means displaceable within the guide to 
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